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Objective: To identify the prevalence of pain in people with
chronic ankle instability (CAI) and how pain is related to the
impairments of CAI.

Data Sources: We searched the databases of AMED,
CINAHL, EMBASE, MEDLINE, PubMed, Scopus, SPORTDis-
cus, and Web of Science from inception to March 2017.

Study Selection: Eligible studies were peer-reviewed re-
search in which investigators reported the presence of ankle
pain or assessed the effects of pain on impairments in
participants with CAI. Age and language were not restricted.
Studies that included only surgical interventions were excluded.

Data Extraction: Studies identified by the search strategy
were screened according to the eligibility criteria, and 2
independent reviewers extracted the data. Outcome measure-
ments were (1) pain ratings using measures such as a visual
analog scale and (2) other residual impairments, such as feelings
of weakness, giving way, or deficits in functional performance.

Data Synthesis: Of the 5907 records identified through the
database search, 14 studies were included in this review. All

authors assessed ankle pain by self-report questionnaires or
physical examination, or both. Pain was self-reported by 23% to
79% of participants and present on physical examination in 25%
to 75% of participants, depending on the test applied. Among
these studies, the highest reported pain level was 4.9 on the 11-
point visual analog scale. Studies were heterogeneous for pain
measures, participant groups, interventions, and follow-up
periods. The relationship between pain and the structural and
functional impairments associated with CAl was not investigated
in the included studies.

Conclusions: Pain was present in a large proportion of
people who had CAl, but pain levels were low. Information about
the effects of pain was not reported, so researchers should
examine the association between pain and function, balance, or
other activities in people with CAl.

Key Words: ankle injuries, joint instability, sprains and
strains, discomfort, chronic pain

Key Points

* In most studies, ankle pain was present in 50% to 79% of participants with chronic ankle instability.
 Self-reported pain was usually intermittent and mild and occurred during vigorous physical activity.
* No researchers investigated the effects of ankle pain on associated impairments or functional activities among

participants with chronic ankle instability.
nkle injuries are experienced by 20% of the
A population who sustain joint injuries.? Around
23 000 ankle injuries per day have been reported in
the United States, and 5000 per day have been reported in
the United Kingdom.? Lateral ankle sprain (LAS) is one of
the most common specific injuries affecting the lower limb
among the general* and sport populations,>® and Fong et al®
reported that it was the major regional body injury in 33 of
43 sports reviewed. Up to 74% of individuals with LASs
have residual impairments for 7 years after the injury.”®
Ongoing impairments after an acute LAS include recurrent
ankle sprain, perceived instability, giving way, and
mechanical instability. These impairments have been
termed chronic ankle instability (CAI).'® Given such
persistent impairments, people experience changes in their
ability to perform activities of daily living,'® with up to
72% being unable to maintain their previous physical
activity levels®!? and 6% being unable to participate in any
occupational activity.!!:1?
Pain is another common concern after acute LAS. The
International Association of the Study of Pain defined pain

as an unpleasant sensory and emotional experience
associated with actual or potential tissue damage.'> When
pain is recurrent or continues for a length of time or outlasts
the normal tissue-healing time, it is deemed chronic pain.
Many clinicians have defined chronic pain according to the
number of months after the initial injury: usually 3 to 6
months.'* Chronic pain is considered not only a warning to
prevent physical injury or disease but also a cause of
changes in neural mechanisms.!> Researchers'®!” have
shown that people with long-lasting pain conditions, such
as low back pain and osteoarthritis, have structural
alterations in the brain areas (cortical reorganization) that
have altered the modulation of pain. Therefore, when pain
becomes chronic, most investigators do not consider pain a
symptom but the disease itself.'* The negative effects of
chronic pain extend beyond the main cause of pain.
Authors have documented common areas of chronic pain,
such as the low back (28%), neck (15%), and knee
(18%),'*!® and a high prevalence of pain and functional
limitations (75%) among participants with a history of
anterior cruciate ligament (ACL) injury.'” In contrast, few
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researchers have assessed pain in participants with CAl,
and none have used ankle pain as an inclusion criterion for
participants with CAL' Therefore, the primary purpose of
our systematic review was to investigate the prevalence of
pain among participants with CAI. Whereas several authors
reported that ankle instability was associated with other
impairments,'*?%?! including proprioceptive deficits, al-
tered neuromuscular control, muscle-strength deficits, and
abnormal postural control,?>2* the association between
pain and these impairments is still unknown. Therefore, the
secondary purpose of our study was to determine whether
pain was associated with other residual impairments.

METHODS
Data Sources

All studies were identified through a search of electronic
databases, including AMED, CINAHL, EMBASE, MED-
LINE, PubMed, Scopus, SPORTDiscus, and Web of
Science from inception until March 2017. No language
restriction was imposed. Key terms used in the search
strategy were based on broad terms and related synonyms
targeting 3 categories: ankle-sprain injury, joint instability,
and ankle pain (Supplemental Table 1, available online at
http://dx.doi.org/10.4085/1062-6050-531-17.S1).

Selection Criteria

This study protocol was developed following the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines®® and was registered
on PROSPERO (registration number CRD42015024285).
Studies of CAI were included if they met the following
inclusion criteria: (1) the studies were peer reviewed
(observational or randomized controlled trials); (2) partic-
ipants were of any age; (3) participants had a history of
LASs and ongoing impairments, such as pain, giving way,
recurrent sprains, or feelings of instability; (4) patients were
followed for more than 3 months after the initial LAS; and
(5) patients had no associated fractures. Studies were
excluded if they were incomplete (eg, abstracts), case
studies, or reviews or included only surgical interventions.
Studies of participants with medial ankle injuries or
syndesmosis injury alone were also excluded.

Data Extraction

Articles identified by the search strategy were screened
independently by 2 authors (S.A. and C.H. or F.P.) for the
inclusion criteria using the title and abstract and then the
full-text papers. Any discrepancies regarding inclusion
were resolved by consensus. Data were extracted indepen-
dently by 2 investigators (S.A. and C.H., M.M,, or F.P.). A
third author adjudicated when the first author (S.A.) and
any of the other 3 investigators disagreed. Data extraction
involved the following items: author and year, study type,
sample size, participant demographics, target population,
inclusion criteria, outcome measures, and study results.
Outcomes were (1) pain ratings using measures such as a
visual analog scale or physical examination and (2) other
residual impairments, such as feelings of weakness, giving
way, reduced balance, or deficits in functional performance.

The methodologic quality of the included studies was
assessed independently by 2 reviewers (S.A. and C.H.,

M.M,, or F.P.) using a modified version of the Downs and
Black assessment tool.?° The modified tool consisted of 25
items that covered the following quality characteristics:
reporting, external validity, internal validity (ie, bias,
confounding), and power. One of 4 answers could be
selected when assessing each item: yes (score = 1), no
(score = 0), unable to determine (score = 0), and not
applicable (score = NA). Each study had a different total
score, as NA answers were not included; therefore, the
percentage of the total score was reported.

For the data synthesis, we calculated the total number of
participants with CAI and then calculated the proportion of
participants who still reported pain. Included studies were
divided according to their pain-assessment method at the
ankle (self-report or manual test) and ordered according to
their quality-assessment results (Table). Data were present-
ed as the percentage of pain in participants with CAI over
different follow-up periods from the initial time of injury.

RESULTS

The initial search identified 5907 papers. After duplicates
were removed, the titles and abstracts of 4140 papers were
screened for potential eligibility. After the initial screening,
we identified 154 articles as potentially eligible and sought
full texts. After full-text screening, 14 full-text papers were
included in the review (Figure 1).

Included studies comprised 9 prospective cohort stud-
ies,>82830.3235 3 cross-sectional studies,'®3° 1 self-admin-
istered study,?’ 1 observational study,?!' and 1 retrospective
study.'! Follow-up periods varied from 3 to 24 months after
an LAS in some studies,>?%2932735 whereas they were more
than 6 years in other studies®!*!" (Supplemental Table 2).
The age of participants varied among studies, with most
participants classified as young. The participants’ mean age
ranged from 20 to 35 years in 6 studies,??33%-33-35:36 from 16
to 65 years in 7 studies,®!%!:27:313234 and from 8 to 18
years in 1 study.?® Participants were recruited from
different settings, including hospitals or primary care
practices or both,®!!2772%:31:3435 mjlitary populations, %33
and metropolitan areas.'*3%-3

Authors of 11 studies used a self-reported measure of
pain outcome,®!0:11:27323435 \hereas researchers in 2
studies used either a pain-provoking physical examination
procedure, such as a varus stress test and palpation,® or
ankle end range of motion.*® Gerber et al*® used both a self-
report measure and physical examination for pain assess-
ment over 6 months. In investigations using a self-report
measure, pain was measured by visual analog scale,?83!-33:34
survey questions,'®?’ telephone call,®?*3%3> or pain ques-
tionnaires.®!!

In 9 studies using self-reported pain measures, the
percentage of participants with CAI who had pain ranged
from 18% to 79%, with an average of 58% (Figure
2).8:10.11.27.29.31-33.35 None of these authors used pain as the
primary outcome. No researchers investigated the relation-
ship between the presence of pain in participants with CAI
and other residual impairments of CAI.

Most included studies were rated as high quality using
the modified Downs and Black quality-assessment tool. The
percentages of scores ranged from 54% to 100%, with a
mean of 80.3%. Eleven of 14 studies scored from 71% to
100%, with a mean of 84.8% in total assessment
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points,>8102733.36 whereas 3 studies scored from 54% to
69%, with a mean of 64% (Supplemental Table 3).!13*35 In
most studies, some criteria were not applicable, and they
were not included in the total score. Low-quality charac-
teristics identified in some studies included a lack of
blinding of the study participants to the intervention, no
randomized intervention, not reporting the number of
participants lost to follow-up, and insufficient study
power.?¢

DISCUSSION

In this systematic review, all included studies revealed
pain as one of the residual impairments that was present for
a prolonged time in participants with CAI. Generally,
55.4% of participants with CAI reported pain. Studies in
which researchers used self-report measures of pain
demonstrated a higher percentage of participants reporting
pain (average = 58%) than those in which researchers used
a physical provocation examination to investigate the
presence of pain (average = 49%). No investigators
examined the association between pain and other residual
impairments among participants with CAI.

Pain was assessed by self-report and physical provoca-
tion examination. Among participants with CAI who had
pain assessed by self-report at a single time, the 4 (out of
7) highest-quality studies showed that more than 66% of
participants with CAI reported pain for a prolonged time
(6 months to 7 years) after the initial injury.®!%27-2° This
prevalence of pain was consistent across time. In contrast,
Gerber et al*® demonstrated that approximately 44% of
participants with CAI had pain at 6 months after the initial
injury. They focused on a young military population that
may have been reluctant to admit having pain 6 months
after the injury.?® They stated that one of the reasons that
soldiers returned to activity before completing their
rehabilitation programs was concern about losing their
positions after a prolonged absence. Much less pain
prevalence was also shown in the 2 prospective stud-
ies.!'32 In 1 study, the percentage of pain in participants
with CAI declined from 50% at 3 months to 0% at 12
months.?® The decline was probably due to the high
dropout rate: from 21 to 2 participants. Verhagen et al'!
found a low prevalence of pain (28%) at 9 months after
injury, which decreased by 6.5 years (18%; x> = 4.896, P
= .03). The lower pain level may have been due to the
standardized rehabilitation program participants followed
in the first 6 weeks after the injury, which included a
walking cast, partial immobilization with tape, and
physiotherapy.

Studies that assessed pain by physical provocation
examination®333¢ included palpation,® varus stress test,?
and palpation or end-range-of-motion tests.*® In the varus
stress test, approximately 75% of participants with CAI
experienced lateral ankle pain while in a plantar-flexed
position, whereas 25% had pain in the neutral position.?
Kwon et al* suggested that pain during the varus stress
test may be correlated with a complete tear of the anterior
talofibular ligament. However, they stated that ascertain-
ing ligament status using magnetic resonance imaging
could be biased. Whereas the test in the plantar-flexed
position yielded a high percentage of participants
reporting pain, the stresses applied in this test position
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Records identified through
database searching (n = 5907)

A 4

Records after duplicates removed
(n =4140)

[Screening ] [ Identification ]

A 4

Records excluded (n = 3986)

y

Full-text articles assessed for
eligibility (n = 154)

[ Eligibility ]

Full-text articles excluded (n = 140)
Not study type (n = 60)
No pain (n = 25)
Not chronic ankle instability (n = 34)
Operative only (n = 17)
Duplicate data (n = 2)
Unable to extract data (n = 2)

Y
e o o o o o

A

Studies included for data
synthesis (n = 14)

A 4

A 4 A 4

Self-report questionnaires
(n=11)

Physical examination (n = 2)

Both (n=1)

[Pain Assessment] [ Included ]

Figure 1. Flow chart of the review process.
would not be expected to occur during activities of daily
living.

The effect of age on self-reported pain was unclear, as
most studies included heterogeneous groups of participants
with different age ranges.®!10:11:27:28.30-3234.35 The preva-
lence of pain in these studies ranged from 28.2%'! to 79%%°
(Table). Only Gerber et al** focused on younger adults (age
range, 1724 years) and provided the percentage of CAI
participants with pain (44%). Timm et al*® evaluated
children and adolescents (age range, 8—18 years) and found
a pain prevalence in the upper range (69.1%) of the other
studies.®10-27-2832.35 No studies looked at older adults only.
Whereas researchers®” have suggested that older adults are
more likely to be susceptible to the negative effects of pain,
we could not find any work addressing the effect of age on
reported pain among participants with CAI. Given that the
effects of physiological, psychological, and social factors
vary in younger and older adults and all these factors affect
pain,*®*° investigators should determine the effect of age
on pain prevalence and severity among participants with
CAL

The frequency and severity of and activities that caused
pain in participants with CAI were provided in some
studies.19-31:3435 Comparing chronic ankle disorders, Hiller
et al'® showed that 51.6% of participants with CAI reported

occasional ankle pain; the severity of pain was mild in
33.9% and moderate in 29.0%. Whereas this was the only
study in which researchers reported the frequency and
severity of pain, definitions of these terms were not
supplied. Activities that caused pain were walking (8%),*!
running (22%),>! and movements after sports (25%).>*
Overall, most subjective nonstandardized questionnaires
described CAI pain as being intermittent, mild, and only
incited by vigorous activity.

We found no studies in which researchers investigated
the effects of pain on the residual impairments of CAL
Given that pain is known to affect functional activity,''*!
we could hypothesize that participants with CAI who have
pain may show differences in various functional perfor-
mance measures compared with participants who do not
have pain. Hass et al** demonstrated that chronic peripheral
joint injury (ie, CAI) negatively altered the supraspinal
aspects of motor control. These changes strongly suggested
that centrally mediated changes to motor control may be
important contributors to the underlying neurophysiological
mechanism of CAL

Chronic pain was associated with sensitization of the
neural network that promotes pain and changed circuits in
the nociceptive pathways.'” In an animal model, these
changes were evident in the representation areas of pain in
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Figure 2. Percentage of participants with chronic ankle instability who had pain over time. The graph demonstrates the percentage of
pain in participants with chronic ankle instability in 10 different studies over time. The time was calculated from the beginning of ankle
sprain in months. Studies were divided according to the method of pain assessment.

the thalamus and cortex.*® Patients with chronic pain were
hyperactive to noxious stimuli, and hyperactivity increased
with pain chronicity.** Researchers noted that the pain
threshold and pain tolerance were lower among patients
with chronic back pain**** or knee osteoarthritis.*® These
results demonstrate that the changes in the central nervous
system play a major role in chronic pain. Given that
participants with CAI may have central alternations,
investigating these changes associated with pain in
participants with CAI could be an important topic for
researchers to address.

LIMITATIONS

A limitation of this systematic review was that the
authors of the included studies used mostly subjective
methods of measuring and describing pain rather than
validated questionnaires. Many investigators assessed
populations whose characteristics were slightly broader
than the International Ankle Consortium selection criteria
for individuals with CAL' Our inclusion criterion of 3
months since the initial injury was less than the 6 months
recommended by the International Ankle Consortium;
however, the results did not change when a 6-month
criterion was applied.

FUTURE STUDIES

Researchers should be aware of the criteria associated
with CAI to create clear descriptions of CAI and avoid
heterogeneous groups. Future investigators should incor-

porate both subjective and objective pain measures, such as
pain-threshold tests. The role of pain in the model and
definition of CAI and the influence on long-term outcomes
should also be explored in future studies.

CLINICAL IMPLICATIONS

We highlighted the importance of investigating the
effects of pain in participants with CAI. Validated measures
of pain severity, such as the Numeric Rating Scale, and
provoking activities should continue to be monitored by
clinicians, as pain appears to persist for a greater time than
previously appreciated.

CONCLUSIONS

Ankle pain in participants with CAI is a common
impairment that can potentially affect functional activity.
The proportion of participants with CAI who still reported
pain varied widely but was 50% to 79% in most studies.
However, a large knowledge gap exists in describing ankle
pain among participants with CAI and associated impair-
ments, functional measures, and activities, which needs to
be addressed.
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